Improvement by minocycline of methamphetamine-induced impairment of recognition memory in mice.
Cognitive deficits are a core feature of patients with schizophrenia and methamphetamine (METH) psychosis. We have recently found that repeated METH treatment (1 mg/kg, s.c.) in mice, which induces behavioral sensitization, impairs long-term recognition memory in a novel object recognition test (NORT) and that the impairment is ameliorated by clozapine, but not haloperidol. Recent studies indicate that minocycline, a second-generation tetracycline, has potent neuroprotective effects in various animal models of neurological diseases. In the present study, we investigated the effect of minocycline on learning and memory in the NORT and behavioral sensitization in mice that had been administered METH for 7 days. When minocycline (20-40 mg/kg) was administered intraperitoneally once a day for seven consecutive days to mice that had previously been treated with METH for 7 days, it ameliorated the METH-induced impairment of recognition memory in a dose-dependent manner, although the same treatment with minocycline had no effect on behavioral sensitization to METH. The administration of minocycline, together with METH, inhibited the development of METH-induced behavioral sensitization. The improvement in memory caused by minocycline was associated with an amelioration of the novelty-induced activation of extracellular signal-regulated kinase 1/2 in the prefrontal cortex of METH-treated mice. These results suggest that minocycline is useful for the treatment of cognitive deficits in patients with METH psychosis or schizophrenia.